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Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
T min = 0.859, r m „ = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.052 

wR(F 2 ) = 0.126 

S = 1.07 

5309 reflections 



8099 measured reflections 
5309 independent reflections 
3106 reflections with I > 2a(l) 
R in , = 0.035 



262 parameters 

H-atom parameters constrained 
A/w = 1.69 e A~ 3 
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School of Applied Chemical Engineering, The Research Institute of Catalysis, 

Chonnam National University, Gwangju 500-757, Republic of Korea Table 1 

Correspondence e-mail: hakwang@chonnam.ac.kr Selected geometric parameters (A, °). 

Received 27 August 201 1 ; accepted 21 September 201 1 Mnl-Ol 2.115 (5) Mnl-N5 2.270 (6) 

Mnl-Nl 2.256 (6) Mnl-N8 2.304 (6) 

Key indicators: single-crystal X-ray study; T = 200 K; mean cr(C-C) = 0.013 A; Mnl-N4 2.262 (6) Mnl-Il 2.8048 (13) 

R factor = 0.052; wR factor = 0.126; data-to-parameter ratio = 20.3. 

Nl-Mnl-N4 72.8 (2) N5-Mnl-N8 72.2 (2) 



The asymmetric unit of the title compound, [MnI(CgH 6 N 4 ) 2 - 
(H 2 0)]IH 2 0, consists of a cationic Mn° complex, an I anion 
and a solvent water molecule. In the complex, the Mn" ion is 
six-coordinated in a distorted octahedral environment defined 
by four N atoms of the two chelating 2,2'-bipyrimidine (bpym) 
ligands, one I anion and one O atom of a water ligand. The 
dihedral angle between the least-squares planes of the two 
bpym ligands [maximum deviation = 0.092 (7) A] is 79.9 (1)°. 
In the crystal, the complex, anion and solvent water molecule 
are linked by intermolecular O— H- ■ O, O— H- ■ I and O — 
H ■ -N hydrogen bonds. 

Related literature 

For the crystal structures of mononuclear 2,2'-bipyrimidine 
Mn 11 complexes, see: Hong et al. (1996); Smith et al. (2001); Ha 
(2011). 




Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


Ol— H1A---02 1 


0.84 


1.93 


2.767 (8) 


172 


01-H1/J-O2 


0.84 


1.82 


2.645 (8) 


167 


02-H2A- ■ 12 


0.84 


2.60 


3.423 (6) 


168 


02-H2/J- ■ N6" 


0.84 


2.06 


2.871 (8) 


162 


02-H2/J- ■ N7" 


0.S4 


2.38 


2.918 (9) 


122 


Symmetry codes: (i) 


-.v, —y +1.-Z + 


2; (ii) -x -1 


-l,-y+l,-z + 2. 





Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXTL (Sheldrick, 
2008). 

This work was supported by the Priority Research Centers 
Program through the National Research Foundation of Korea 
(NRF) funded by the Ministry of Education, Science and 
Technology (2010-0029626). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BV2192). 



Experimental 

Crystal data 

[MnI(C 8 H 6 N 4 ) 2 (H 2 0)]I-H 2 0 

M, = 661.11 

Triclinic, PI 

a = 7.8799 (9) A 

b = 12.8197 (15) A 

c = 12.9563 (15) A 

a = 113.302 (2)° 

/S = 101.695 (2)° 



y = 104.053 (3)° 
V = 1098.6 (2) A 3 
Z = 2 

Mo Ka radiation 
/i = 3.44 mirT 1 
T = 200 K 

0.18 x 0.17 x 0.07 mm 
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Acta Cryst. (2011). E67, ml453 [ doi:10.1107/S160053681103875X ] 

c/s- Aquabis(2 ,2 ' -bipyrimidine-/c^/V^ JS^ )iodidomanganese(II) iodide monohydrate 
K. Ha 

Comment 

Mononuclear Mn" complexes of the 2,2'-bipyrimidine (bpym; CgHgN^ ligand, such as [Mn(bpym)2(H20)2](C10 4)2.2^0 
(Hong etai, 1996), [Mn(bpym)2(H 2 0)2](BF4)2.2H 2 0 (Smith et al, 2001) and [MnBr2(bpym) 2 ].CH 3 N02 (Ha, 2011), have 
been investigated previously. 

The asymmetric unit of the title compound, [MnI(bpym)2(H20)]I.H20, consists of a cationic Mn" complex, an F anion 
and a solvent water molecule (Fig. 1). In the complex, the Mn 11 ion is six-coordinated in a distorted octahedral environment 
defined by four N atoms of the two chelating bpym ligands, one F anion and one O atom of a water ligand in a CW-N4IO 
coordination geometry. The small bite of the bpym ligand results in N — Mn — N chelating angles of 72.2 (2)° and 72.8 (2)° 
and (Table 1) contributes to the distortion of the octahedron, which results in non-linear trans angles (01 — Mnl — Nl = 
166.1 (2)°, II— Mnl— N8 = 174.35 (16)° and N4— Mnl— N5 = 159.3 (2)°). The Mn— N(bpym) bond lengths are slightly 
different and longer than the Mn — 0(H20) bond. Because of the different trans effects of the I and O atoms, the Mnl — N8 
bond trans to the I atom is somewhat longer than the Mnl — Nl bond trans to the O atom. The dihedral angle between the 
least-squares planes of the two bpym ligands [maximum deviation = 0.092 (7) A] is 79.9 (1)°. In the crystal structure, the 
complex, anion and solvent water molecule are linked by intermolecular O — HO, O — H—I and O — H - N hydrogen bonds 
(Fig. 2, Table 2). In addition, the complexes display numerous inter- and intramolecular 71-71 interactions between adjacent 
pyrimidine rings, the shortest ring centroid-centroid distance being 3.648 (5) A. 

Experimental 

To a solution of 2,2'-bipyrimidine (0.1587 g, 1.003 mmol) in acetone (40 ml) was added Mni2 (0.1540 g, 0.499 mmol) and 
refluxed for 3 h. The formed precipitate was separated by filtration, washed with acetone and dried at 50°C, to give a yellow 
powder (0.0701 g). Crystals suitable for X-ray analysis were obtained by slow evaporation from a 2-butanone solution. 

Refinement 

Carbon-bound H atoms were positioned geometrically and allowed to ride on their respective parent atoms [C — H = 0.95 
A and J/i S0 (H) = 1.2t/ e q(C)]. The H atoms of the water ligand and solvent molecule were located from Fourier difference 
maps then allowed to ride on their parent O atoms in the final cycles of refinement with O — H = 0.84 A and (7j S0 (H) = 1.5 

U e q(0). The highest peak (1.69 e A" 3 ) and the deepest hole (-1.98 e A" 3 ) in the difference Fourier map are located 1.15 A 
and 0.85 A from the atoms 12 and II, respectively. 
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Fig. 1. The structure of the title compound, with displacement ellipsoids drawn at the 40% 
probability level for non-H atoms. 



Fig. 2. View of the unit-cell contents of the title compound. Hydrogen-bond interactions are 
drawn with dashed lines. 



2 1 1 1 

c/s-Aquabis(2,2'-bipyrimidine-K N ,N )iodidomanganese(l I) iodide monohydrate 



Crystal data 

[MnI(C 8 H 6 N4)2(H20)]I-H 2 0 

M r = 661.11 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.8799 (9) A 

6 = 12.8197 (15) A 

c= 12.9563 (15) A 

a= 113.302 (2)° 

(3= 101.695 (2)° 

y= 104.053 (3)° 

V= 1098.6(2) A 3 



Z = 2 

P(000) = 630 

D x = 1.999 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2443 reflections 

6 = 2.8-27.6° 

H = 3.44 HinT 1 

7/=200K 

Plate, yellow 

0.18x0.17x0.07 mm 



Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 

r min = 0.859, r max = l.ooo 

8099 measured reflections 



5309 independent reflections 

3106 reflections with / > 2a(7) 
ic int = 0.035 

6max = 28.3°, 

h=-9^W 

k = -\1^9 
/=-17-»17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > l^F 2 )] = 0.052 
wR(F 2 ) = 0.126 

S= 1.07 

5309 reflections 
262 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0257P) 2 + 5.0797P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax= 1.69 eA -3 
Ap mi „ = -1.98eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of^ 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


JJ- *IJJ 


Mnl 


0.00869 (15) 


0.35516 (10) 


0.67962 (10) 


0.0291 (3) 


11 


-0.28559 (8) 


0.41022 (5) 


0.57919 (5) 


0.04330 (18) 


Ol 


-0.0292 (8) 


0.4141 (5) 


0.8476 (5) 


0.0409 (14) 


H1A 


-0.0480 


0.4795 


0.8793 


0.061* 


H1B 


0.0151 


0.3979 


0.9017 


0.061* 


Nl 


0.0377 (8) 


0.2491 (5) 


0.5019(5) 


0.0241 (13) 


N2 


-0.0908 (9) 


0.0587 (6) 


0.3252 (6) 


0.0351 (16) 


N3 


-0.2538 (9) 


-0.0424 (6) 


0.4477 (6) 


0.0341 (16) 


N4 


-0.1572 (8) 


0.1567 (5) 


0.6127 (5) 


0.0280 (14) 


N5 


0.2578 (8) 


0.5264 (5) 


0.7448 (6) 


0.0290 (14) 


N6 


0.5769 (9) 


0.6325 (6) 


0.8644 (6) 


0.0318(15) 


N7 


0.5861 (9) 


0.4338 (6) 


0.8923 (6) 


0.0353 (16) 


N8 


0.2658 (8) 


0.3303 (6) 


0.7736 (5) 


0.0297 (15) 


CI 


0.1275 (11) 


0.2974 (7) 


0.4444 (7) 


0.037 (2) 


HI 


0.2053 


0.3808 


0.4861 


0.045* 


C2 


0.1111 (12) 


0.2304 (8) 


0.3274 (8) 


0.042 (2) 


H2 


0.1755 


0.2659 


0.2880 


0.050* 


C3 


-0.0021 (13) 


0.1100(9) 


0.2699 (8) 


0.043 (2) 


H3 


-0.0179 


0.0619 


0.1885 


0.052* 


C4 


-0.0672 (10) 


0.1311 (7) 


0.4396 (7) 


0.0284(17) 


C5 


-0.1668 (9) 


0.0769 (6) 


0.5026 (6) 


0.0253 (16) 


C6 


-0.3435 (11) 


-0.0869 (8) 


0.5083 (7) 


0.037 (2) 


H6 


-0.4092 


-0.1721 


0.4718 


0.045* 


C7 


-0.3448(11) 


-0.0163 (8) 


0.6187 (8) 


0.038 (2) 



sup-3 



supplementary materials 



XI / 


A A Afi£ 


— U.UjUU 






A A/1£* 




C8 


A 1 A C A / 1 A\ 

-U.246U (1U) 


A 1 A*70 /OA 

U.lU/o (o) 




u.ooyz (/) 


A A1 A 1 ( 1 A\ 

U.U341 {[y) 




no 
no 


U.Z410 


A i en/: 
U. 1 JVO 




A 7/1£G 

u. /4oy 


A A/1 1 * 




pa 

cy 


U.Z54U (11) 


a /o\ 
U.OZOO (o) 




\J.I5 I I (I) 


A A1 O 

U.Uio (Z) 




TTQ 

riy 


U. 14 1 o 


a £7/1 a 
U.0Z43 




U.OVUO 


A A/l/:* 




C1U 


A /I A£ Q / 1 1 \ 
U.4UD6 (11) 


a nil a ci\ 
U. /ojyj {/) 




A *7A1*7 fQ\ 

U. Iy5 I \o) 


A A A A 

U.U4U \1) 




m A 
rllU 


A 1QQ1 


U.OU40 




A 7QAA 

u. /yuu 


A A/IO* 




pi i 
CI 1 


a c/:7/i / i i \ 
U.56/4 (11) 


U. /3UV ( /) 




A OCC7 f~7\ 
\J.6DD I {/) 


U.Uio (Z) 




U1 1 

rll 1 


u.o / _>y 


a orm 
U.oUZZ 




A OA1*7 


A A/1£# 

U.U4o 




P 1 T 

C1Z 


a din / 1 a\ 
U.421 / (1U) 


A CI C 1 /"7\ 

U.DiM (/) 




A O 1 A£ 

U.olUo (o) 


A AT7*7 / 1 

U.UZ/ / (1 /) 




CI j 


A /IT^Q ( 1 A"l 

U.4zoy (1U) 


U.4Z01 ^ / J 




U.oZjZ \p) 


a noon (\ i\ 
U.uzyu \ Y 1) 




C14 


A AC PI 1 \ 

U.5846 (11) 


U.33M (o) 




A AAC1 /"7\ 

u.yuji {/) 


U.U3 / (Z) 




TT1 A 

rll4 


A £fi££ 

u.oyoD 


A '1 1£ 1 




A A^A*7 


A A/1 ^ * 

U.U43 




CI j 


A /1 7 01 /" 1 1 \ 
U.4Z5J (11) 


A T27C ^0\ 

U.Z3ZZ) (o) 




A OCCC /'*7\ 
U.OJJO ( 1) 


U.Uiol (IVJ 




UK 

H15 


A /I 7 Q /I 

U.4Z84 








A A/1 1 * 

U.U43^ 




C16 
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0.2347 (7) 
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0.0332 (19) 
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Atomic displacement parameters 
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Geometric parameters (A, °) 
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Symmetry codes: (i) -x, -y+l, -z+2; (ii) -x+1, -y+1, -z+2. 
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